for the null controllability of nonlinear infinite delay systems with distributed delays in the control are developed. Namely, if the uncontrolled system is uniformly asymptotically stable and if the linear control system is proper, then conditions are obtained that imply the nonlinear infinite delay system is null controllable.
1. INTRODUCTION Hermes and LaSalle [5, p. 781 showed that if the linear system i(t)=A(t)x(t)+B(t)u(t)
is proper and if i(t) = A(t) x(r) (2) is uniformly asymptotically stable then system (1) is null controllable. An analogous result was proved by Khambadkone [8] for the system i(t)=A(r)x(t)+jO d,H(t,s)u(t+s)
-h and by Chukwu [ 1 ] for the linear delay system i(t) = L(t, x,) + B(t) u(t) where L(t, 4) is continuous in t, linear in 4. Dauer [3] proved that (1) is null controllable iff the system
is null controllable provided g is appropriately bounded. A similar result is given for the autonomous linear system with arbitrarily restrained controls. Chukwu [2] discussed the null controllability in function space of the nonlinear delay system
-h with limited controls. In [9] Sinha developed sufficient conditions for the null controllability of the infinite delay system R(t) = L(t, x,) + B(t) u(t) + J'" A(e)x(t+e)de+f(t,x(.),u(.)) -00
where L(t, 4) is continuous in t, linear in 4 with constant delays hk > 0 and is given by L(t, 4) = f Air(t) 4(-b). (8) k=O In this paper, we obtain a similar result for the nonlinear infinite delay system
The controls u are square integrable with values in the unit cube C": Cm= (u: UE E", Juij < 1, i= 1, . . . . m}.
PRELIMINARIES
In Eqs. (8) and (9), each A, is a continuous n x n matrix function for 0 < hk <h, ~(0) is an n x n matrix whose elements are square integrable on ( -co, 01. 
Here we study the controllability of (9) when it is assumed that the admissible controls have values in a compact convex subset P of E". To do this we introduce the notion of a proper control system for Eq. (10). Hale [4] 
X(f) = 4(t)
for tc [to-h, to] with initial state z(t,) = (I, 4, q) where u,~ = q and x(t; to, 4) is the solution of a(t) = L(t, x,). Following Klamka [7] , using the unsymmetric Fubini theorem, the solution can be written in the form Then the reachable set of (10) is given by
The controllability matrix of (10) at time t is W(to, t) = j' S(t, s) S*(t, s) ds, 10
where the star denotes the matrix transpose. there is a tl>,to, u~L*([t~, tl],P), P a compact convex subset of E", such that the solution x(t, t,, 4, u) of (9) satisfies x,&to, 4, u) = 4 and x(t,, to, 4, u) = 0.
MAIN RESULT THEOREM.
Suppose that the constraint set U is an arbitrary compact subset of E", and that (i) system (11) Since (10) is proper in E", W-'(to, t, ) exists for each t, > to. Suppose the pair of functions x, u form a solution pair to the set of integral equations u(t)= --S*ct,, t) w-Yto, t,) x(t,; t,,#)+q(t,, q) [ +j,; j~YX(t,,~)A(0)x(~+8)dt3ds + j" X( t,, s)f(s, x(.), 4.)) ds 10 1
For some suitably chosen t, > t 3 t,, u(t) = r(t), t E [to -h, to] and x(t) = x(t; to, vl) + dt, r) + j' s(t, s) 4s) ds (0 +j' j" A(B)x(t+Q)dBds+ jrX(t,s)~(~,x(.),u(.))ds 10 --Y to (17)
Then u is square integrable on [to -h, t,] and x is a solution of (9) 
since /I-~20 and s> t,aO. From (18) we see that t, can be chosen so large that lu(t)l d a, t E [to, tl 1, proving that ZJ is an admissible control for 
